Blockade of long-term potentiation and of NMDA receptors by the protein kinase C antagonist calphostin C.
We have studied the effects of calphostin C, an antagonist of the regulatory subunit of protein kinase C, on the induction and expression of long-term potentiation (LTP) and on responses mediated by activation of N-methyl-D-aspartate (NMDA) receptors in rat hippocampal slices. No effect of calphostin C was observed on pre-established LTP, even at concentrations of 2-3 mumol/l. In contrast, the drug was found to prevent LTP induction. This effect was concentration-dependent, although high concentrations were needed (1-2 mumol/l), and, at the lower concentrations, it could be partially antagonized by using coactivation of two pathways instead of single input activation. While calphostin C did not alter synaptic transmission mediated by activation of alpha-amino-3-hydroxy-5- methylisoxazole-4-propionic acid (AMPA) receptors, it considerably interfered with the function of NMDA receptors. The drug blocked the NMDA receptor-mediated component of burst responses, significantly antagonized the NMDA receptor-mediated synaptic responses recorded in the presence of an AMPA receptor antagonist, and blocked the effect of iontophoretic application of NMDA on regular synaptic transmission. These results are consistent with the idea that calphostin C prevents the induction of long-term potentiation by interfering with the function of NMDA receptors.